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Building Science

The “Enclosure”




. Control heat flow

. Control airflow

. Control water vapor flow

. Control rain

. Control ground water

. Control light and solar radiation

. Control noise and vibrations

. Control contaminants, environmental hazards and odors
. Control insects, rodents and vermin
. Control fire

. Provide strength and rigidity

. Be durable

. Be aesthetically pleasing

. Be economical
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Water Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer
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Cladding »

Control layers -

Structure >

Building Science Corporation
Joseph Lstiburek 4



Slab

Wall
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Roof
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Wall
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Walli

Roof
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Wall

Roof

Slab
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Parapet

| Roof

L Wall

Slab
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Wall

Footing

Roof

Slab
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Parapet

Window

Wall

Footing

Roof

Slab
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Brick veneer/stone veneer /

Drained cavity /

Exterior rigid insulation — extruded
polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

Membrane or trowel-on or spray /L - &
applied drainage plane, air barrier
and vapor retarder

sl (] [

Non paper-faced exterior gypsum =
sheathing, plywood or oriented strand
board (OSB)

Insulated wood stud cavity >

Gypsum board o 7

Latex paint or vapor semi- L
permeable textured wall fiinish /

- -»

Vapor Profile
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opening

Two stud corners
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and floor framin
S

Single

=

line up with wall
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Roof framing/trusses

p plate

Single

Point load
transferred
between
studs by rim
closure
material
acting as
header. If
rim closure
material is
non-
structural,
support will
be required
under point
loads. Use
solid blocking
between
joists.
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f

Connector plate

Clip support for
gypsum board
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Connector plate

Single top plate

Building Science Corporation
Joseph Lstiburek 23



2x6 splice

Single top plate
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Alternative
horizontal
blocking for
gypsum board

support
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R Gypsum board thermal

™  barrier necessary when
rigid insulation is not rated
for exposed application

Ane

«—— Gypsum board over
furring strips
> Sealant

Gypsum board held up from
slab

.

/(‘Poly?thylene vapor barrier

v Zg <+— Concrete slab

E ) iz Granular

capillary break
and drainage
pad (no fines)
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: o : Cavity insulation
Continuous exterior insulation y

s

Cladding

Gypsum board

W

Sealant, adhesive or

Rodent protection for
gasket

continuous rigid insulation

I
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Sill gasket

Masticed membrane
strip
Concrete slab

0

\
)

i

i

————>—————3

C——
F

> For insect protection provide
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\ drought-resistant plants
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T&G subfloor

2x4

Capillary break

11/2" rigid insulation ———

T&G subfloor

Plate under
load bearing
walls only

Plate under
load bearing
walls only

2x4 L

Capillary break
11/2" rigid insulation
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Wood siding
(all surfaces painted)

Unfaced batt insulation

||¢&——— Gypsum board with semi-

vapor permeable (latex)

Air space paint
1/," OSB sheathing
Sealant, adhesive or gasket

Furring

; Sealant at corner of bottom
cs’fa'aas'xéf‘dhes“’e plate and subfloor or gasket

9 ) under bottom plate

Adhesive

Sealant, adhesive
or gasket

Crawlspace vent at top
of foundation wall

Sealant (typ.)
Rigid insulation

Masonry foundation
wall

Ground slopes away from
wall at 5% (6 in. per 10 ft.)

ANINTARTIRY
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Batt insulation

Rigid insulation (fire-rated,
taped and sealed joints)
Capillary break

Sealant

Treated wood nailer

Building Science Corporation

Joseph Lstiburek 40



Vinyl or
aluminum A

siding

I Unfaced batt insulation

|« Gypsum board with semi-vapor permeable

Rigid insulation (latex) paint

(tape;l or sealed Sealant, adhesive or gasket
joints
lSe alsnt adieElvE Sealant at corner of bottom plate and subfloor

or gasket or gasket under bottom plate

Adhesive

Sealant

— Rigid insulation
(taped or sealed joints)

Protection board [

Sealant,
adhesive or gasket

Capillary break

I <—— Pier foundation Il
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Roof insulation

_ _ Continuous ridge
Insulation wind baffle ventilation

2” minimum space
*"

|

—

Attic ventilation

T

|

Water protection
membrane

Gypsum board with vapor
' 5 semi-permeable (latex) paint
Cofr;;muotj ® < ) Consider increasing depth of
Ronven — insulation by using deeper
=< trusses or oversized (longer)
V|ny| or _‘ trusses
aluminum siding <) Caulking or sealant
=
Rigid insulation < e Gypsum board with permeable
(taped or sealed joints) = (latex) paint

Unfaced cavity insulation,
cellulose or low-density
spray-applied foam
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Low density spray foam insulation

Asphalt shingles

Roofing paper

Roof sheathing

Raised heel truss

Rigid foam, or comparable,
as backdam

Soffit Non-occupiable

space

Roof underlayment
sealed to drip edge

&Gypsum board with latex paint
(acts as thermal barrier separating
occupiable space from non-occupiable
space)
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extruded polystyrene

Wood furring

Portland cement stucco

Masonry block wall

Gypsum board

Latex paint or other permeable
interior finish

|
v i ble rigid insulat 4
apor semi-permeable rigid insulation — ?%-
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|
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. 1% %
Polymer modified (PM) or standard p;/ B
|
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Drying to
interior
and exterior
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| 41— Vapor semi-permeable rigid

| insulation — extruded
Stucco il % polystyrene

1% A

i be | |#——— Wood furring

|
Masonry block wall r | ||[«— Gypsum board held up

| from slab

I/ A

1 1 ||[«— Latex paint or other vapor

| permeable or vapor semi-

: B b permeable interior finish
Seat in concrete slab : X ¥

! il Baseboard

I/ / AR A - B A s - & A & P i}
Weep screed > ' - '
Latex paint S

a ERY.
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Screen >

Secondary seat to provide
backdam for window installation;
Note: Min. 1/2" high

Interior sill

Primary seat to provide
backing for sill nailing flange

Tiered precast unit J

Stucco "

+— Gypsum board

* Wood furring

Vapor semi-permeable
rigid insulation

XN

Masonry block wall
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Roof sheathing

Roofing membrane

Shingles

Roofing paper

Roof sheathing

Vented space

Vented
fascia

Timber rafter
or exposed joist

— Wood decking

— Air barrier membrane

— R-60 rigid insulation (horizontal
and vertical joints staggered)

WA

A N N U N o . O R W . N

il

SAY:
7/Spray foam

air seal

Building Science Corporation

Joseph Lstiburek 50



	Building Science
	Control heat flow•Control airflow•Control water vapor flow, etc.
	Water Control Layer Air Control Layer Vapor Control Layer Thermal Control Layer
	Cladding, Control Layers, Structure

	Wall, Slab, Roof

	Ballast, Filter Fabric, Control Layers, Roof Structure

	Slab, Control Layers, Stones, Earth

	Figure

	Wall

	Wall, Roof

	Wall, Roof, Slab

	Wall, Roof, Slab, Parapet

	Wall, Roof, Slab, Parapet, Footing 
	Wall, Roof, Slab, Parapet, Footing, Window

	Vapor Profile

	Roof framing/trusses line up with wall and floor framing

	Photo

	Photo

	Photo

	Photo

	Photo

	Connector plate, Clip Support for gypsum board 
	Connector plate, Clip Support for gypsum board 

	connector plate, single top plate

	2X6 splice, single top plate

	Photo

	Alternative horizontal blocking for gypsum board support

	Photo

	Photo

	Photo

	Photo

	Photo

	Photo

	Photo

	Photo

	Photo

	Photo

	Figure:  Gypsum board thermal barrier necessary when rigid insulation is not rated for exposed application

	Continuous exterior insualtion, cavity insulation

	T&G subfloor, plate under load bearing walls only

	Wood siding, unfaced batt insulation

	Roof insulation, attic ventilation

	Low density spray foam insulation

	Photo

	Vapor semi-permeable rigid insulation - extruded polystyrene

	Photo

	Photo
	Vapor semi-permeable rigid insulation - extruded polystyrene, stucco

	Screen, interior sill

	Roof sheathing, roofing membrane, shingles




